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03:15:55. md SEP time, 03:20:55. Your SEP 

attitude, the gimbal angles 0~1 the PAD rem&in 

Uood- 

Roger. I have those times. The 6Ep time vi11 

be 03:20:55. 

Right. 

Roueton, Apollo 8. .Over. 

Apollo 8, Houston. Go ahead. 

Roger. Going to start charging battery B. 

Ok&. Battery B. 

And would you keep a special eye on the purge 

tank aud cxyo O2 tank 1 DELTA-V for us since 

our Cbvmeter is pegged out, we got no warning 

00 o2 high nav. 

Roger, Bill. We'll do that for you. 

Thank you. 
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Subsequent to TLI, there is continuous acquisition 
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OhsJI. Maneuvers started to separation attitude. 

Roger, Apollo 8. 

Houston, Apollo 8. How do you read? 

Yes, reading you loud and clear, Franh. Under- 

stand you've started the maneuver to SEP attitude. 

Roger. 

Are‘ you reading us alrightt 

&oud and clear. 

Thsnh You- 

Apollo 8, Houston. . 

Go shead,Eouston. Apollo 8. 

Ohay. ccming up on 3 hours and 15 minutes as 

per.flight plan; we have you Co. 

Roger. GO. 

You got any reading on that O2 flow? 

Stand by one. 

Apollo 8, Houston. 

Go head. 

We're reading about the same as ue were before 

QO that oxygen flow. The reason it's that high 

is due to the cabin gas changeover. According 

to Apollo 7, if your data repeats theirs. you 

can expect it to be high for another few hours. 

Roger. Thank you. 

Apollo 8, Houston. 

Go ahead. 

I 
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YUA can expect that the S-IVB will be 10 degrees 

off in pitch at SRP attitude; however, that is 

Go. There is no problem involved. 

Roger. 

Apollo 8, Houston. 

Go ahesd, Ecuston. 

Roger. We have you about 30 seconds prior to 

separation, and everything's looking good. 

Roger. 

Uhat a vied 

Looks pretty good, huh? 

We've SEP'd Houston. We got the IVB, right? 

Roger. Apollo 8. 

Houston, do you read Apollo 8~ 

Go ahead, Apollo 0. 

Apollo 8, Houston. Over. 

Apollo 8, this is Houston. Over. 

This is Apollo 8 on VHF and S-band. How do 

you read7 

Bear loud and clear, Bill. How me? 

Read you loud and clear. We have SRP and 

looking good. 

Roger. Looking good here. 

Eouston, Apollo 8. How do you read? 

Read yo'~ loud and clear, bank. How us9 
: 
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Roger. Loudmd clear. Ye are tsking pictures 

of the S-IVB; the postseparation sequence is ccm- 

pleted, and M seem to have a high gain. 

Okay; fine. 

Apollo 8, Houston. 

Go ahead, Houston. Apollo 8. 

Roger. Is Bill reedy for his VHF test? We 

can configure any time he is. 

Okay- Stand by. 

Apollo 8, Houston. 

Go ahead, Houston. Apollo 8. 

Roger. We would like to ask whetker you did 

a VERB 66 RRTRR to transfer the state vector 

francSxtoIxslut. We didn't copy that down 

here. 

We did not. 

okay - 

Do you want us to do that now? 

At your convenience. 

Roger. 

We see the earth now, almost as a disk. 

Good show. Get a picture of it. 

We fire. 

Tell Conrad he lost his record. 

We have a beautiful viev of Florida nau. We 

can see the Cape, just the point. 



- 

Tape 5 
Page 4 

Roger. 

And at the same time, we can see AfYica. West 

Africa is beautiful. I can also see Gibraltar 

at the same time I'm looking at Florida. 

sounds good. Get a picture of it. What window 

are you looking out? 

The center window. 

Roger. 

Are your windows clear so far? 

Apollo 8, Rouston. 

Go ahead, Houston. 

How about your VRF check? We would like to get 

that done before you get too much further auay. 

0ka;y. 

We are listening on VRF now for Simplex. 

Apollo 8, Houston. Say again. 

We are listening for VRF alfa Simplex. 

Okay, good. Thank you. VEF alfa Simplex, and 

we will get configured for it; and in between 

times, give us a clue as to uhat it looks like 

from way up there. 

Roger. Well, Mike, I can see the entire earth 

nov out of the center window. I can see Florida, 

Cuba, Central America, the whole northern halP 

of Central America, in fact, all the way dowa 
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They picked a good day for it. 

Stand by. We are going through the separation 

maneuver checklist here. 

Roger. Standing by. 

Houston, this is Apollo 8. We've lost sight 

of the S-IVR here. The separation maneuver 

may be delayed slightly, or else we will go 

&bead and make It without having her in sight. 

Roger. Understand, Frank. 

Houston, Apollo 8. 

Apollo 8, Houston. Go ahead. 

When does the S-IVB do their blowdown maneuver? 

Stand by one. . 

Apollo 8, Houston. 

Go on. 

Your blowdown will be 1 hour from now, a little 

more that 1 hour from now. 

Roger. We have the S-IVB In sight again COW. 

We bave done the separation maneuver. 

Good shov. Thank you. 

Apollo 8, Houston. 

Co ahead, Houston. 

Ve would like to take control of the DSE for a 

vhile, Bill. 

Go ahead. 

Thank you. 

. 

L 
_ _._._,,. .* _... .a~. - _ -..-.-..- ..--i.--- -... .i.-I-- 



0 

c ) . I ., 

m=lm1) 

00 03 43 54 

00 03 44 06 

00 03 44 10 

00 03 44 15 

oo 03 44 16 

00 03 44 18 

00 03 44 22 

oo 03 44 28 

00 03 44 46 

w 03 46 25 

00 03 46 t$~ 

00 03 46 Y 

00 03 46 43 

00 03 46 47 

00 03 46 58 

cc 

pp. 

cc 

CDR 

cc 

CDR 

cc 

cc 

cc 

CDR 

cc 

CDR 

cc 

SC 

Taps 5 
Page 6 

Apollo 8, Houston. We would like to get an 

approximate GET of your SE2 maneuver to use for 

our ephemeris tracking data. 

Roger. It was 3 hours 40 minutes zero seconds. 

Good, 03:40 and a foot and a half - feet per sec- 

ond. Right? 

Roger. About that - 

Okay. 

- We have the - Mike, ye have the exact 

callout here for you and a burn status report. 

Alright. 

Alright, DELTA-VX minus 00011, DELTA Vy plus 

0002, DELTA-Vz minus 0002, roll 0, pitch 180, 

yaw 0. Over. 

Roger, Apollo 8. 

Apollo 8, Houston. 

Go ahead, Houston. Apollc 8. 

Roger. At your convenience. would you please 

go PO0 and ACCEPT? We're going to update to 

your V matrix. And also when you get a chance, 

we would like to know about the SLA panels. Did 

they all depart? And do you have any cments 

about the SLA? 

They al2 departed, and they vorked fine. 

Okay. Thank you. : 

We are in ;p! end ACCEPT. 
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Thank you. 

Houston, ApolJo 8. Uill you give us the 

infomation uhen you vant us to stop the vent- 

ing ma so al? 

Apollo 8, Houston. Roger. 

Apollo 8. Houston. 

Go ahead, Houston. 

Roger. What is the venting information are 

you inquiring about: the O2 flow high out 

through the waste tank or vaste compartment, or 

are you talking about your evaporator? 

Evaporator. We are configuring nou to stop 

boiling. 

okay. 

We concur in that. 

Apollo 8, Houston. You can go back to FILOCK. 

We have gotten in the load to the W matrix 

update. 

Roger. 

Houston, Apollo 8. The back pressure valve is 

closed, and the water Rev is OFF. 

Back pressure valve clcsed, and vater flow OFF. 

Thank you. 

Houston, Apollo 8 here. 

Apollo 8, Houston. Go ahead. 
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Roger. It looks like I might have to do a couple 

more small maneuvers to stay away #Yom the f-rant 

OS this &-IVB, the way we are ending up nav. Do 

YOU rant me to do these with our P47 if ve have to 

do them? 

Standby one.Pra.nk. 

That's affirmative, Frank, on this P47. 

okay- And give me the time again when it starts 

to dsmp, please. 

. Roger. We're working on an exact GET of that, 

Prank. 

Roger. 

Apollo 8, Houston. 

Go ahead. 

I'd like to give you some idea about your tra- 

j ectory . It looks like a midcourse correction 

number 1, projected out to TLI plus 6 hours, 

would be only 7 feet per second. So, of course, 

any further‘maneuvers you do would add to that, 

which is probably good. 

I just -at to stay from away from in front of 

this thing. 

Roger. We concur. Looks like it is chasing 

you,huh? 

Yes. 

&lRI D. 
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Roy, it's starting to vent nou, blowing down. 

Apollo 8, Houston. Say again. 

The S-NB is really venting. 

Roger. Understand; that is supposedly a non- 

propulaive vent. The big blowdovn maneuver, it 

starts maneuvering to bloudcmn attitude at 

o4:44:55, and the vent occurs at 05:07:55. 

05:07:55. 

Roger. 

That is the nonpropulsive vent, but it's pretty 

spectacular. It's spewing out from all sides 

like a huge water sprinkler. 

Roger. Get some pictures of it. 

We axe. 

Ssy again that big vent time, so I can write it 

down please, Houston. 

Roger. Big vent time 05:07:55, r;nd it will 

maneuvering to vent attitude beginning at 

04:44:55. Bill has got the tape recorder back. 

Thank you: Roger. 

We're receiving VHF music now, Houston. Yhank 

Yes, you took the words right out of my mouth, 

Frank, and ve would like to know also how far 

away from the S-IVRyou are nou. 

I guess we are between 500 to 1000 feet. 

I 

. 
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Roger. 

Hub Alpert seems pretty good. 

Roger. 

Houston, Apollo 8. 

Apollo 8, Houston. 

Roger. I believe we are going to have to vent 

or thrust anay from this thing; we seem to be 

getting closer. 

Roger. Understand, Frank; go ahead whenever - 

just give us sQme idea of when you did it and 

hov much. 

Roger. 

Apollo 8, Houston. Could you stand by one? 

We are working on something here. 

obey- 

Apollo 8, Houston. 

Apollo 8, this is Houston. Over. 

Apollo 8, this is Houston. Over. 
I 

You are loud and clear, Mike. Go ahead. 

Okay,Rank. On your additional separation 4 " . 

maneuver, we recommend that you make a radia 7' 4 

burn, point your plus X-axis toward the earth, 

and thrud minus X for 3 feet per second. Over. I 
~4 '- 

1 

I don't wt to do that; 1'11 lose sight of the I 

s-IVB. 
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OLcaJ. The resaonweuantaradialburnisto 

increase your midcourse correction so we can 

use the SPS. stand by aa it. 

Apollo ‘8, Hcuston. 

00 abead. . 

. 
Rev close to a radial burn csn you get vithout 

loslng nit-8 of the S-IVB, Frank0 

Uell, I don't know because I can't see the 

earth mm, Mike. 

Ohoy. 

We can pitch dovn some. Jim has .the earth in 

the optics so ve could pitch some and get 

pretty close to one, I guess. 

Apollo 8, Boustoa. 

00 ahead, Houston. Apollo 8. 
-. 

Ye can give you a pitch gimbal angle on radial 

direction if that would be a help. Ii's 

181 degrees; pitch gimbal angle would be 

exectly radial at 4 hours and 10 minutes. I 

don't lmow vhether that solves your visibility 

problem or not. 

181~ 

That's affirmative. 

Well, then zero vould be just as good, wouldn't 

1tt 
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Prak, if you Me sero, then make the SEP ii 

possible in the plum X thrusters. That's the 

direction of the burn ve'd like. 

Well, can't do that: I'll thrust right square 

into that s-IVR. 
. . 

Yes, okay. tierstand. 

What till he maneuver to as far as the gimbal 

angle ior hia blwdount 

~pollo8,huston. .At blovdom, that &IVB I 

&ould be oriented to perform a retrograde 

blovdovn al& the local horizontal. 

I8 it still chasing? Does it look. like It is 

closing on you, Prank? 

It is about the same. The trouble is it is 

pointid at us pretty well. 

Roger. Understand. ! 

Prank,uhat&vanttodoisgetaradial 
/ 

upvardburn;and as long as you canthroughthe 

optic6 or 82 other aeans out the window figure 

out where the earth is, then use the appropriate 

thrusters to thrust upward, radially upward for 

3 Sect per second. !l'hat is what we are looking 

for for trajectory reasons. 

Oksy. Understand. I just - as I say, I just 

can't very veil do that now. I don't vent to 

. 

lose sight of this S-IVB. 
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Rwer.. We concur uith'that. I just thought 
. 

perhap Jim, throw his optics, or you could 

get 8am tee1 for vhere the earth is. That*6 

whatue vantto do,ir radially upward. 

0-0 Aaroon as I& find the earth,ve will 

Q it.. 

Thank you. 

Houston. The venting on the GIVE is temainated. 

Roger. Thaukyou. 

hp0u.o 8,muston. 

t30 ahead,Rous~on. Apollo 8, 

Roger. Frank, do you think you are going to 

kab$e fodothiaburnradiallyt Uevould 

Uke to uld to ite aiagnitude if you are going 

to make it in some other direction. Over. 

So, 1 aa not even tare wu are going to do it 

Yet, x&e. fr I can get - we seem to be 

drifting away f&m this thing a little bit, 

alghough it is still pointing at us quite 

closer than I'd like. 

Roger. Understand. 

~pono 8, Houston. We would like you to do 

sane rdditiond maneuver; it is just a question 

of hm much ad in which direction. 

oksy. Ri&tnov,our gimbal angles are about- 

roll's about 190 and pitch is smut 320 and 
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yav in about 340. We couldcertainlydo it 

In thib position. l'hatvouldbe alright. 

s+xi by. We vi11 check those. . . 

npo1.108, mmton. 

&ahead,Houston. Apollo 8. 

Roger. Pm&. You could help us out if you 

would explain vhere you are relative to the 

booster. In other words, vith respect to the 

earth and the radius back there.& you above 

& below or one ride, or where exactly is the 

b&&et klative to you? 

Well, it's aS I said before. We csn't defin- 

itely find the earth. I think we are in front 

and l little bit ubove -.a little bit above 

the - a&met in front oi the - directly in 

the Front of the booster. 

Roger. Understand; almost directly in front 

of the booster. 

Perhaps a little bit horizontally displaced 

timrdathe - let's see - Houston, to'he1p 

you, us are looking right directly above the 

S-I'VE viih the sun - it's on the right side of 

the S-IVBandon our -caning in our left num- 

ber lwindov. 

cc OlLs;y* Underetsnd; the sun is oz tke right side 

oi the S-IVB snd caning in your numb& 1 window. __ 
: 
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-a-Y- - vhen you give us those angles, thai 

mead t&at your plum X-axis is pointed at it tith 

those angle8. Is thit affirms 

R-r. 

w: 

The'eartb is in our plus'Y, plus Z-direction 

nou, we.' 

Thank yr5ll. Earth is plus I, plus 2. 

Right, aud a little minus X. 

okey. 

Houston, fox inrormsti0n. I mn looking tb-0ugh 

the scum&q telescope nov, and I see millions - 

o? wbm; most of them - the venting ?rom the 

SIVB. 

Right. hre you having any trouble telling which 

ue the stare and which ue the 6-m p&ticlesP 

Definite&; ue ue in sunlight, and it looks 

likathqare allS-IVB, but ve don't know. I 

am going to attempt a P52 realign at this time 

and seevhat1 csn do. 

Understand you. 

Xike, anything more on this separation maneuver 

you’re oat 

We are umking on it, Prank. We are trying to 

caqute vhat radially outvard will be in close 

terms l I&, you still have the earth - as I 
. 
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understand plus Y and plus 2 quadrant. In other 

words, it's dam below you on your right and 

8lightly to your rear? Is that at111 true? 

That'r right. Quite a bit to our rear and down 

klowu8. Off to the right. 

Olsay. Well,vc - of course, in that attitude, 

youwantto burn some upward and sometothe 

left, aud we ate trying to be more precise than 

that. Frank, is it still about the same dis- 

tance avagt Are you opening or closing? 

It 8ure is etsying close to us. 

Understand. 

Mike, can you just tell us vhich way the S-?A% 

pitches and how far it will pitch to the sling 

ahot maneuver attltudet 

Roger. standby. 

Frank, the GIVB is within '10 degrees df its 

final attitude at this time. 

Okay* Thank you. 

Rouston, are you ready to copy the IMU align 

informationt 

Go ahead. 

Alright. Star ID is 03, and star 36, star angle 

difference 0.01, torquing angle X minus 00034. 

Yminus 0027, Z plus 00100. Over. 

Okay. Thank you for Y; I just got four digits 

here: 0027. 
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ROge. Three zeros: qOO27. 

Thank you. 

. 

Houston, we are going to have to hold up on the 

cislunar navigation until after this next little. 

maneuver. 

Roger, Jim. We understand. 

~pouo 8, Houston. 

Go ahead nov, Mike. 

Csn you give us an updated readout of your 

gimbal angles. When ymr plus X-axis is pointed 

toward the booster, please? 

Roger. Stand by. 

Apollo 8, Houston. 

Go ahead, Houston. 

Cculd ymu give us those gimbal angles, Frank, 

Ben you have a chancet 

I'm getting the COAS right on it nw so it vi11 

be accurate. 

Thsnkyou. 

obey- With the COAS right on the S-IVB, the 

.koll resds 105, the pitch is 275, and the yav 

is &out 325. 

Rogu- Copy roll 105, pitch r(5, and yaV 325. 

Roger. That should be U5 for the roll. 

Tbanh you. 115 roll. 

Houston, Apoll? 8. Over, 
. . 

~, -- _. 

. 

L- _.- 
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IMP 
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cc 

CDR 
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Apollo 8,Eamton. Go ahead. .‘ . . 

Roger. fr itti~beipfo~~,ItiL;c,the 

e&h ir @Ue 'I about 45 degrees in amhum X.. 

I CM see it out w side vindw, and it's a 

beautiful view vith numerou cloud vortex. 

Roger/ Bill. Thauk you. Understand; plus X 

45 degrees halfwaybetveenplus Ysnd plus Z 

and slightly minus X. 

negative. It's 45 degrees in the plus Y, in 

the XYplanetcmardsminus Xi Over. 

Roger. Understand in the XY plane, toward 

X 45 degrees. 

Forty-rive degrees from plus I to minus X. 

Roger. Thank you. 
i 

It'r behind w to the right, if that will help. 

Roger. 

I can still see the Cape and isthmus of Central 

inka. 

Roger. Understand. . Frmk,vhatve vanton 

this burn is 8 feet per second nw, 8 feet ‘per 

second: We mnt it radially upuard, and ue 
/ 

vent you to use vhatever thrusters are required 

to burn radially upward ‘at 8 feet per second. 

Why Q you vant to use - do so much, Mike? 

Because of the separation distance we vould 

like to achieve between now and the time of 

~IVBblovdovn. 

-- 
I 
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00*39u 
00043954 

ood,3957 

00044125 

00044127 

00 04 41 59 

00 04 42 01 

00044203 

! 
I 

I 

L-. 

Mike, do m w8Dt pa to go ahead and try to 

do thim, or arc you going to give me 6omC gimbal 

englerl 

~pouo8. Routon. Go ahead and do it vlthout 

gimbal ~&XI, if you can do that. Over. 

Oimy. I don'tundcretaudwhy~umanteomany 

feet per wcondon it.,but I think I can -with 

Juet 8 little aeneuvcring, I can get away iroan 

it a lot simpler than that. 
. 

Well, WC would like the radial upward for tra- , 
2 

jcctory reasons, and the magnitude we’d lfkc 

bccausc of the ~cpratlon distance which vc're 

prcdictiagyouvillhavc at S-IVBblowdown. 

okqr.. 

PHF -* goad. 

Roger. onthevRF. 

CMNI B. 

Understand; CM?I B Raker. 

Apollo 8. Roucton. 

GOEIIC~~, bumton, ~pouo8. 

Roger. About 12 minutes before your big 

blovdovn, there ic a emall continuous vent 

which opens at a GBT of 04:55:55. You may 

aotfcc that oa tbc booster. 12- or 15-pound 

thnmt. 
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IMP 
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cc 

am 
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cc 
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okey : 

And, Apollo 8, could yvu give ua your burn 

information whenever you have ltt 

- Roger. We be maneuvering to the attitude mu. 

04. 

per recond burn, is that rightt 

RI@. El&t reet per second, radially upward. 
. 

Uell,we ue es closet~beingnadlallyupvud 

,u we cm.detemlne. 

Roger. 

okay, Ealston. Iunderetaadyouwant8 ?eet 
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cc 
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cc 
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cc 

CDR 

cc 
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cc 

CDR 

CC 

cm 

cc 
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PBgel 

&ou.o 8, Houston. Are you going to use P47 to 

IoILitor the burnt 

Yea, Jim, that's Roer. We are putting it in 

right how. 
e 

&Kulkyou. 

Naneuvering mu. 

lbatlk you. 

Eouston, we made the burn at 7.7 plus X plus 

00001 Y; and Z's ue all zeros. Gimbal angles, 

roll 180, pitch 310, aud yaw 020. 

Roger. I co~g plus .X 7.7. YO.1; and roll, 

p.iicb,aridyav180,310, and20. 

Did you get that infomnation,Bouston? 

4pno- 8, Houston. How are you readingP 

Read ym lrrud and clear. Did you get the IL+ 

rorrati0nt 

That '0 afflrmat he. I say again, ve copied 

plus X 7.7, one-tenth In Y, no Z; roll, pitch, 

mdyaw,180,310, and020. 

Roger. Ihe bum ras made at - initiated at 

04:45. 

Roger. Copy 04:45 - 

04. Do you vant us to transfer that to the 

Cs - to the LM state vector or just leave it 

alone? You - 

hffbw3tivt, Frank. We vculd like you to tram- 

fer Sromthe CSNto the IA state vector. 

- 
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Ilo&.. 

Apollo 8, Houston. 

Tape 6 
p-2 

00 ahead, F:z.ton. Apollo 8. 

How is that booster looking nout Is it drifting 

av~rapldly,orhowdoes it look7 

Bill is the only one that can see it. Just a 

rinute . 

We're 90 degree0 fkom ite' X-axis, and we must . 

be out 1000 reet and moving out. 

Roger. Understand; 90 degrees fran its X-axis 

and about 1000 reet and separating. 

Plus or minus a couple of thousand. 

Ihderstand. 

Houston, this is Apollo 8. I think ve*ve got _ 

cleusnce now; we got a little behind on OUI 

p23'8, but I suggest ve go abead and start those 

nw. 

Roger. Stand by. 

Ue're vel: clear of the S-IVB now, Houston. 

Roger,BTll. Thank jicu, and at your convenience, 

couldyou give usthePRD readingP Andas far 

as the F23 goes, that's Just iine to get started 

with It. It looks like your first star, which 

Is mmher 14, should be good until about 05:15 GET; 

Over. 

Roger. We'll start F23. 

.L 
i i . 

1 
.- _-.- 
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Eouston. Apollo 8 with a PRD reading. 

Go shead. 

Roger. At 4 hours 4 minutes, Comander la 0, 

u4P 0.64, LMP 0.02. 

bt that. Copy lett to right: 0, O.&, and 

0.02 at 4 hours and 4 minutes. Thank you. 

Roger. At 04:53, it was 0.01, 0.64, 0.03, and 

negligible on the survey meter. 

Roger. Thank you. 

I have a beautiful view of the S-IVF$ and the 

earth here on one. Illi try apd get a picture 

ror you. 

Hope so. 

Apollo 8, Rouston. We've got y<xl about a minute ' 

away from the continuous vent open and 14 minutes 

away from the big dump, andwe would like an es- 

timate on your distance now if you can give it. 

Stand by. Our distance is about 3000 feet ye 

vould &&nate. 

Thank you. 

And we can see the vent. 

Apollo 8. Rouston. Say again. 

We can se& the vent.. 

Roger. Thank you. 

Houston, Apollo 8. 

Go ahead, Jim. 


